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The interaction process between the ion beam and dense plasma provides a new tool to investigate dense plasma phenomena associated with high energy density physics. Recently, many experiments 1 have been devoted in the warm dense matter (WDM) part of high energy density regime, which provides important experimental data for beam plasma interactions.
We perform here two-dimensional hybrid simulations (particle + fluid simulations) to investigate the interactions of ion beams with dense plasmas, treating plasma electrons and ions as fluid and beam ions as kinetic particles. The energy losses of ion beams in dense plasmas are studied for a wide range of plasma and beam parameters, which can provide important references on the experiments in high energy density matter and heavy ion fusions. The correlation effects between the beam ions on the energy loss are investigated through comparisons with that of single ions. Also, comparisons with the linearized dielectric theory are made to show the nonlinear effects on the stopping power. Enhanced energy loss is observed in low ion velocity regions due to the vicinage effects between beam ions, and the strong coupling effects between the beam ion and plasma. The transient behaviors of ion beams in dense plasmas are tracked to show the interaction process in detail.
